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Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 
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Basis of the report 
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Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 
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Lack of unity of invention 
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Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 
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□ 
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i International application No. 
INTERNATIONAL PRELIMINARY EXAMINATION REPORT ~j PCT/JP00/0573 8 



I. Basis of the report 



1. With regard to the elements of the international application:* 
[X] the international application as originally filed 

| j the description: 

pages , as originally filed 

pages , filed with the demand 

pages , filed with the letter of 

| | the claims: 

pages , as originally filed 

pages , as amended (together with any statement under Article 19 

pages , filed with the demand 

pages , fifed with the letter of 

f I the drawings: 

pages , as originally filed 

pages , filed with the demand 
P a S es , filed with the letter of 

I I the sequence listing part of the description: 

pages , as originally filed 

Pages i filed with the demand 

Pages , filed with the letter of 

2. With regard to the language, all the elements marked above were available or furnished to this Authority in the language in which 
the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language which is: 

I I the language of a translation furnished for the purposes of international search (under Rule 23.1(b)). 
1 1 the language of publication of the international application (under Rule 48.3(b)). 

□ 

the language of the translation furnished for the purposes of international preliminary examination (under Rule 55.2 and/ 
or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination was carried out on the basis of the sequence listing: 

□ 

contained in the international application in written form. 

□ 

filed together with the international application in computer readable form. 

□ 

furnished subsequently to this Authority in written form. 

□ 

furnished subsequently to this Authority in computer readable form. 

The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

The statement that the information recorded in computer readable form is identical to the written sequence listing has 
been furnished. 



□ 



The amendments have resulted in the cancellation of: 
I 1 the description, pages 

□ 

the claims, Nos. 



□ 

the drawings, sheets/fig . 



^ | I This report has been established as if (some of) the amendments had not been made, since they have been considered to go 
— beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 

* Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to 
in this report as "originally filed" and are not annexed to this report since they do not contain amendments (Rule 70. J 6 
and 70 J 7). 

** Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this report. 
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V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



1 . Statement 

Novelty (N) 

Inventive step (IS) 
Industrial applicability (IA) 



Claims 
Claims 

Claims 
Claims 

Claims 
Claims 



6-8 



1-5 



1-8 



1-8 



YES 
NO 
YES 
NO 

YES 
NO 



2. Citations and explanations 

Document 1: US, 5935320, A (Wacker Siltronic Gesellschaft 



Document 2 : 



fur Halbleitermaterialien AG) , 10 August 1999 
EP, 0915502, A2 (Shin-etsu Handotai Co., 
Ltd. ) , 12 May 1999 



(Claims 1-3 and 5) 

The inventions set forth in Claims 1-3 and 5 are not 
novel over Document 1 cited in the international search 
report. Silicon wafers described in Claims 1-3 and 5 are 
disclosed in Document 1, Claims 2 and 4, column 4, lines 
18-38, and column 5, lines 1-57. 

The silicon wafers disclosed in Document 1 are doped 
with nitrogen at 1 x 10 14 /cm 3 or more and thus have a 
nitrogen concentration within the range specified in 
Claims 1-2. Use of silicon wafers in semiconductor devices 
is known art; and since they are heat treated in an 
atmosphere of hydrogen or argon, the silicon wafers 
disclosed in Document 1 must be silicon wafers heat- 
treated under non-oxidizing conditions for use in device 
fabrication . 



(Claim 4) 

The invention set forth in Claim 4 is not novel over 
Document 1 cited in the international search report. The 
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method for making a silicon ingot described in Claim 4 is 
disclosed in Document 1, Claims 2 and 4, column 4, lines 
18-38, and column 5, lines 1-57. 

(Claim 6) 

The invention set forth in Claim 6 does not involve 
an inventive step in the light of Documents 1 and 2 cited 
in the international search report. 

In Document 1, the electric breakdown voltage of the 
oxide layer applied to the surface of the nitrogen-doped 
silicon water is evaluated, and the quantity of nitrogen 
used for doping a silicon wafer disclosed in Document 1 is 
adjusted in the light of the electrical properties 
thereof. TZDB or TDDB tests with the construction of a MOS 
capacitor are widely used for evaluating the properties of 
silicon wafers (see, e.g., Document 2), and these 
evaluation procedures are procedures for evaluating 
electrical properties by measuring "hypothetical element 
service life". 

Therefore, a person skilled in the art could easily 
apply a widely-used procedure for evaluating electrical 
properties by measuring "hypothetical element service 
life" to a silicon wafer disclosed in Document 1 wherein 
the quantity of nitrogen doping is adjusted taking into 
consideration the electrical properties thereof. 



Claims 7 and 8 

The inventions set forth in Claims 7 and 8 do not 
involve an inventive step in the light of Documents 1 and 
2 cited in the international search report. 

It is obvious that wafers which have satisfactory 
electrical properties are used in devices and wafers which 
do not have satisfactory electrical properties are not 
used in devices; therefore, evaluation of the electrical 
breakdown voltage of a nitrogen-doped silicon wafer 
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disclosed in Document 1 will naturally be followed by 
"assessment of whether or not this silicon wafer can be 
used as a wafer for fabricating a semiconductor device". 
TZDB or TDDB tests with the construction of a MOS 
capacitor are widely used for evaluating the properties of 
silicon wafers (see, e.g., Document 2), and these 
evaluation procedures are procedures for evaluating 
electrical properties by measuring "hypothetical element 
service life". 

Therefore, a person skilled in the art could easily 
apply a widely-used procedure such as a TDDB test for 
evaluating electrical properties by measuring 
"hypothetical element service life" as a procedure for 
evaluating the electrical breakdown voltage of a nitrogen- 
doped silicon wafer disclosed in Document 1. 
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(57) Abstract: A method for producing a silicon ingot through pulling up a silicon single crystal according to the Czochralsky 
method, wherein the silicon single crystal is pulled up while being doped with nitrogen in such a condition as to form a part having 
a nitrogen content of5x 10" atoms/cm 3 to 1 x 10' 5 atoms/cm 3 . A silicon wafer having a nitrogen content of 5 x 10' 3 atoms/cm 3 to 1 
x I0 ,s atoms/cm 3 which is suitable for being treated with heat in a non-oxydizing atmosphere is manufactured of an ingot produced 
by using the method. The method can be used for producing a silicon wafer being doped with nitrogen and having satisfactory 
characteristics for use in a semiconductor device. 
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